Developing supramolecules modules capable of forming multiple hydrogen bonds has become an area of interest to many supramolecular chemist, since it has useful applications in the design of the secondary structure of hydrogen-bonded polymers 1 as well as gel formation. 2 Recently, Corbin et al., 2001 and Yabuuchi et al., 2003 reported on two different short alkyl chain pyridine-based bisurea compounds viz; bisdibutylpyridylurea 3 (BUPy) and 2,6-di(octylurea)pyridine 2 (OUPy), respectively, and classified them as a module containing a DDADD (A, hydrogen bond acceptor; D, hydrogen bond donor ) array. A comparison of BUPy and OUPy crystal structures revealed that the intramolecular (N-H·N) hydrogen bonding pattern are similar, but the intermolecular N-H·O hydrogen bonding patterns are intriguing and different from each other, although both have the same DDADD module with different alkyl chain lengths (number of carbon atoms in the alkyl chain, n = 4 and 8 for BUPy and OUPy, respectively).
Due to useful applications of supramolecules with different modules, we have investigated a similar DDADD module compound (2,6-di(ethylurea)pyridine; EUPy) ( Fig. 1 ) with a shorter alkyl chain length (n = 2) to identify the effect(s) of the alkyl chain length on the DDADD module array series hydrogen-bonding networks and packing modes. EUPy was synthesized by reacting 2,6-diaminopyridine and ethylisocyanate (described elsewhere 4 ) and a crystal suitable for crystallographic analysis was grown from a dimethylformamide solution by a slow evaporation method. Data collection was performed on a Macscience DIP 2000 Image Plate system using Mo Ka radiation (l = 0.71073 Å) operating at 40 kV and 200 mA. The structure solution was carried out by direct methods using the program superflip within the CRYSTALS 5 software suite, and refined by full-matrix least-squares methods based on F 2 .
The crystal and experimental data are given in Table 1 . An ORTEP drawing of EUPy is shown in Fig. 2 Fig. 3 . The torsional angles, bond angles, and bond lengths in the pyridine ring have normal geometry, and are not different from those in BUPy and OUPy. The ethylamide chain exhibits a conformational and orientational disorderliness with the methyl groups arranged in a manner pointing in different directions. 3 The O2-C8 distance, 1.237(2) Å, and that of O1-C7, 1.216(2)Å, are almost in agreement with the value 1.243(6)Å reported for urea 6 by neutron diffraction studies, and those in BUPy (1.232(3) and 1.239(3)Å), 3 and 2,6-di(propanoyl)pyridine (1.233 (2) and 1.225(4)Å), 7 by X-ray studies. The mean value of the C-N bond lengths (1.362(3)Å indicates a slightly longer value than those reported for urea (1.351(7)Å by neutron-diffraction studies, 6 and 1.341(3)Å by x-ray studies at -140˚C. 8 , while in BUPy and OUPy, the values are similar to those in EUPy. With the exception of angle O1-C7-N3 (117.5(17)˚), all other angles (O1-C7-N5 (122.4(19)˚), O2-C8-N2 (121.9(19)˚), and O2-C8-N4 (124.8(17)˚) are quiet close to those reported (121.5(3)˚, and 121.0(6)˚) on urea. 6, 9 The angle N3-C7-N5 (113.2(18)˚) is different from the corresponding angle, N2-C8-N4 120.2(2)˚, and could be attributed to an effect of unequal hydrogen-bond distances. This is reminiscent of the short alkyl chain pyridine-based bisurea compounds. The angle N2-C8-N4 120.1(16)˚ is almost in agreement with the reported value (119.7(2)˚, 120.0(1)˚) from neutron and X-ray diffraction studies, respectively, on urea complexes, 10 but longer than those reported for BUPy (118.3(4)˚) and urea (118.0(3)˚). 9 EUPy exhibits an intriguing layered structure (Fig. 3) along the b-axis, which is different from that of packing modes in BUPy and OUPy, and suggests that an alteration of the alkyl chain length from n = 8AE4AE2 contributes to the formation of different layered structures. This may be attributed to variations in the volume of space occupied by each molecule with an n-value changed in the DDADD module. The packing modes of the alkyl-amide chains in EUPy are different from those in BUPy and OUPy, and are dependent on the directionality of the hydrogen bonds. An N-H group in the amide moiety typically (N2-H4) interacts with O1 in a self assembly fashion to form an intermolecular N-H·O [N2-H4·O1 (dN2·O1 and dH4·O1 = 2.853(3) and 1.978(3)Å)] hydrogen-bonded dimer, while N4-H6 forms an intramolecular hydrogen-bond interaction with N1 [(N4-H6·N1 (dN4·N1 and dH6·N1 = 2.713(3) and 2.070(3)Å)] of the pyridyl moiety. However, the N-H groups (viz; N3-H5 and N5-H7) form a bifurcated intermolecular hydrogen bond with O2 [(N3-H5·O2 (dN3·O2 and dH5·O2 = 2.905(3) and 2.021(3)Å); N5-H7·O2 (dN5·O2 and dH7·O2 = 3.056(3) and 2.217(3)Å)]. Such interactions were observed in BUPy and OUPy, but in EUPy a C-H group of the pyridyl moiety interacts with oxygen of the carbonyl group (C=O) to form a weak C-H·O hydrogen-bonded dimer (dC3·O1 and dH1·O1 = 3.379(3) and 2.642(3)Å) with the neighboring molecule. 
